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Hilbert $\mathrm{h}$ $\mathrm{L}\mathrm{a}_{\mathrm{P}^{\mathrm{l}\mathrm{a}\mathrm{C}\mathrm{i}}}\mathrm{a}\mathrm{n}\Delta=\sum\frac{\partial^{2}}{\partial x_{n}^{2}}$
$r(x)=\sqrt{\Sigma x_{n}^{2}}$
Hilbert compact $L^{2}-$ $L^{2}(X)$ $X$
$D$ $L^{2}(X)$ $D$ spectre zeta
$\Delta$ : $\triangle$ :
1 - 3 Laplacian









$X$ Riemann compact (sPin) $\mathrm{m}\mathrm{a}\mathrm{n}\mathrm{i}\mathrm{f}_{\mathrm{o}\mathrm{l}\mathrm{d}}\text{ }E$
$X$ Hermitian vector bundle $L^{2}(X)$ $\mathrm{B}$ section Hilbert
$f\in L^{2}(X)$ $L^{2}$ $||f||$ $X$ Riemann
$E$ section – ( ) $D$
$f$ k- Sobolev $||f||k$
$||f||_{k}:=||D^{k}f||$ (2)
$E$ section k- Sobolev $W^{k}(X)$ Sobolev
$W^{k}(X)$ $d$ $X$ $k>d/2$
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section $L^{2}(X)$ $\{e_{\lambda_{n}}\},$ $n=1,2,$ $\cdots$
$D$ spectre $\Sigma\lambda_{n}(, e_{n})e_{n}$ $De_{n}=\lambda enn$ $e_{n,k}=\lambda_{n}^{-}ke_{n}$
$W^{k}(X)$
$L^{2}(X)$ $x=(x_{1}, x_{2}, \cdots)=\Sigma x_{n}e_{n}\text{ }W^{k}(X)$ $y=\Sigma ynen,k$
$x\in W^{k}(X)$ $L^{2}(X)$ $x= \sum x_{n},ke_{n},k=\sum x_{n}e_{n}$
$x_{n,k}e_{n},k=Xne_{n}$ $x_{n,k}=\lambda_{n}^{k_{X_{n}}}$ $W^{k}(X)$ Laplacian
$\Sigma\frac{\partial^{2}}{\partial x_{n,k}^{3}}$ $L^{2}(X)$
$\frac{\partial}{\partial x_{n,k}}=\frac{\partial x_{n}}{\partial x_{n,k}}\frac{\partial}{\partial x_{n}}=\lambda_{n}^{-k}\frac{\partial}{\partial x_{n}}$ (3)
$\sum_{n}\frac{\partial^{2}}{\partial x_{n,k}^{2}}=\sum_{n}\lambda_{n}^{-}2k_{\frac{\partial^{2}}{\partial x_{n}^{2}}}$ (4)
$L^{2}(X)$ operator $\triangle(s)$
$\Delta(s):=\sum_{=n1}^{\infty}\lambda n-2\epsilon_{\frac{\partial^{2}}{\partial x_{n}^{2}}}$ (5)
$L^{2}(X)$ $f$ ${\rm Re} s$ $\Delta(s)f$ $s$
$s=0$





spectral zeta $\mathrm{f}\mathrm{u}\mathrm{n}\mathrm{C}\mathrm{t}\mathrm{i}\mathrm{o}\mathrm{n}\Sigma\lambda_{n}-\epsilon$ $s=0$
$:\Delta\cdot.\cdot r(x)22=\zeta(D^{2}, \mathrm{o})=2\nu(\nu=\zeta(D^{2},0))$. (9)
$.\text{ }$ $\Delta(s)r(X)\mathrm{p}\sum=\lambda_{n}^{-2}iprp-2-+\sum\lambda_{n}2\partial p(p-2)rp-4_{X_{n}^{2}}$



















H $(x_{1}, x_{2}, \cdots)$ Hilbert
(13)
$x_{1}^{2}+x_{2}^{2}+\cdots+x_{n}^{2}=r^{2}(1-\sin^{2}\theta 1\sin^{2}\theta_{2}\cdots\sin\theta_{n}2)$ (14)
$\lim_{narrow\infty}\sin\theta_{1}\sin\theta 2\ldots\sin\theta n=0$ (15)
(16)
$\sin$ $\cos$
$\sin\theta_{k}=\frac{r_{k+1}}{r_{k}}$ , $\cos\theta_{k}=\frac{x_{k}}{r_{k}}$ (17)





$\frac{\partial}{\partial x_{n}}$ $=$ $\frac{\partial r}{\partial x_{n}}\frac{\partial}{\partial r}+\sum_{m}\frac{\partial\theta_{m}}{\partial x_{n}}\frac{\partial}{\partial\theta_{m}}$
$=$ $\frac{\partial r}{\partial x_{n}}\frac{\partial}{\partial r}+\sum_{m\mathrm{t}\leq n)}\frac{\partial\theta_{m}}{\partial x_{n}}\frac{\partial}{\partial\theta_{m}}$ . (19)
$\frac{\partial^{2}}{\partial x_{n}^{2}}$
$\frac{\partial^{2}}{\partial x_{\hslash}^{2}}=(\frac{\partial r}{\partial x_{\hslash}})^{2}\frac{\partial}{\partial}r7+\frac{\partial^{2,}}{\partial x_{\hslash}^{2}}\frac{\partial}{\partial r}+\sum_{m}\mathrm{t}\leq n$
)
$2(_{x_{n}}^{\theta} \frac{\partial}{\partial}\mathrm{R})2+\f ac{\partial^{2}}{\partial\theta_{m}^{2}}+2\sum_{m=}n1\frac{\partial r}{\partial x_{n}}\frac{\partial\theta}{\partial}x\Delta\hslash \mathrm{L}_{\frac{\partial}{\partial r}\frac{\partial}{\partial\theta_{m}}}$
$\sum_{m(\leq n)}\sum m^{i}(\leq n)\frac{\partial\theta_{m}}{\partial x_{\hslash}}\frac{\mathit{8}\theta}{\partial}\mathrm{n}_{-}\frac{\partial}{\partial\theta_{m}}\frac{\partial}{\partial\theta_{m^{l}}}l_{\hslash}+\sum_{m(\leq n)}\frac{\partial^{2}\theta_{m}}{\partial x_{n}^{2}}\frac{\theta}{\partial\theta_{n}}$, $\lambda_{n}^{-2\iota}$ \mbox{\boldmath $\delta$} $n$
$\sum_{n=1}^{\infty}\lambda_{n}^{-}2\epsilon\frac{\partial^{2}}{\partial x_{n}^{2}}|_{=}.0$ $=$ $\sum_{n=1}^{\infty}\lambda_{n}^{-2\prime}\{(\frac{\partial r}{\partial x_{n}})^{2}\frac{\partial^{2}}{\partial r^{2}}+\frac{\partial^{2}r}{\partial x_{n}^{2}}\frac{\partial}{\partial r}+$
$\sum_{m(\leq n)}(\frac{\partial\theta_{m}}{\partial x_{n}})^{2}\frac{\partial^{2}}{\partial\theta_{m}^{2}}+\sum_{\leq m(n)}\frac{\partial^{2}\theta_{m}}{\partial x_{n}^{2}}\frac{\partial}{\partial\theta_{m}}\}|_{\epsilon=0}$ (20)
(13),(17)
$\frac{\partial r}{\partial x_{n}}=\frac{x_{n}}{r},$ $\frac{\partial^{2}r}{\partial x_{n}^{2}}=\frac{1}{r}-\frac{x_{n}^{2}}{r^{\mathrm{g}}}$







$+ \frac{1}{r^{2}}\sum_{n}\frac{1}{\sin^{2}\theta_{\iota\cdots n-}\sin^{2}\theta 1}\{\frac{\partial^{2}}{\partial\theta_{n}^{2}}+(\nu-n-1)\frac{\cos\theta_{n}}{\sin\theta_{n}}\frac{\partial}{\partial\theta_{n}}\}$, (22)
$\Lambda[\nu]:=\sum_{n}\frac{1}{\sin\theta 2\ldots \mathrm{s}1\mathrm{i}\mathrm{n}\theta 2n-1}\{\frac{\partial^{2}}{\partial\theta_{n}^{2}}+(\nu-n-1)\frac{\cos\theta_{n}}{\sin\theta_{n}}$. $\frac{\partial}{\partial\theta_{n}}\}$ (23)
$\nu=N$
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2 . Hilbert $\text{ _{}1}$
Hilbert Laplacian $\psi\in L^{2}(X)$ $\lambda$
$-:\Delta$ : $\psi_{=\lambda\psi}$ . (24)
$\psi=R(r)\ominus(\theta 1, \theta_{2}, \cdots)$
$\frac{d^{2}R}{dr^{2}}+\frac{\nu-1}{r}\frac{dR}{dr}+(\lambda-\frac{\mu}{r^{2}})R=0$ (25)
$\Lambda\ominus+\mu\ominus=0$ ( $\mu$ : constant) (26)
$\ominus(\theta_{1}, \theta_{2}, \cdots)=T_{1}(\theta 1)\tau 2(\theta_{2})\cdots$





















$C_{l}^{\lambda}(\omega)$ $l$ $0$ $\lambda\in R$
$|\text{ }$ $ .
3.1 $\{(\theta_{1,2}\theta, \ldots)|0\leq\theta_{n}\leq\pi\}$ $\Lambda[\nu]$
$\ominus(\theta_{\iota}, \theta_{2}, \ldots)=F(\theta_{1}, \theta_{2}, \ldots, \theta_{N}-1)\cross$
$\prod_{n\geq N}(\sin\theta_{n})^{\iota}\infty(1+a_{n}\int_{0}\theta n(\sin)^{n}+1-\nu-2l\infty dx)$ , (32)
$-l(l+\nu-2),$ $l=$
$0,1,2,$ $\ldots$ $l_{\infty}$ $l\geq l_{\infty}\geq 0$ $\{a_{n}\}$ $\sum|\frac{a}{\sqrt{n}}|<$
$\infty$
3.1 $\Lambda[\nu]$ $\nu<1$
$r=1,$ $\{(\theta_{1,2}\theta, \ldots)|0\leq\theta_{n}\leq\pi\}$ $\{(x, x_{\infty})|$
$||x||=1,0\leq x_{\infty}\leq 1\}\subset H_{l_{g}}$ $S_{c}^{\infty}=\{(x, c.)|||x||^{2}=1-c^{2}\}\subset$
$H_{t_{\mathit{9}}},0\leq c<\sqrt{2}/2$ $\Lambda[\nu]$ $S_{c}^{\infty}$ $\mathrm{A}_{\mathrm{c}}$ =A[\nu ] $\Lambda_{0}$
$(H)$ Laplacian I
3.1 $\Lambda_{c}$ $-l(l+\nu-2),$ $l=0,1,2,$ $\ldots$
$\ominus_{\mathrm{C}}(\theta_{1}, \theta 2, \ldots)$ ;
$\Lambda_{\mathrm{c}}\cdot\Theta_{\mathrm{c}}=l(l+\nu-2)\Theta_{c},$ $c\geq 0,$ $\ominus_{\mathrm{c}}\neq 0$ 1–parameter
$l\geq 1$ $l(l+\nu-2)$
$\Lambda_{c}\Phi_{c}=l(\iota+\nu-2)\Phi_{c},$ $\Phi$ $\neq 0,$ $c\neq 0,$ $\Phi_{0}=0$ (33)
\Phi 1--parameter
$\nu$ $\nu\leq 1$
$\Lambda_{c}\Psi_{c}=0,$ $\Psi_{c}\neq 0,$ $c\neq 0,$ $\Psi_{0}=0$ (34)
1–parameter







2 $\cos\theta_{n}\sin\theta_{n+1}\cos\theta n+1\partial$ $\partial$ . $\sin\theta\cos n+1\theta_{n+}1$ $\partial$













$E_{n}\cdot E_{m}=Em.$ $En=\delta nm1E$ (38)
$\{E_{n}\}_{I}$
$E_{n}\cdot E_{m}=E_{m}\cdot E_{n}$
$E_{l}\cdot(E_{m}\cdot E_{n})\neq(E_{l}\cdot E_{m})\cdot E_{n}$ (39)
$*$ $E_{l}^{2}\cdot(E_{m}\cdot E_{n})=$
$(E_{l}^{2}\cdot E_{m})\cdot E_{n}$ Jordan $\{e_{n}\}_{n\in I}$ Clifford
$\{E_{n}\}_{I}$
$E_{n} \cdot E_{m}=\frac{1}{2}(e_{n}\cdot e_{m}+e_{m}\cdot e_{n})$ (40)
$-\mathrm{a}\mathrm{e}\mathrm{S}$ .
$\hat{\ell}(S)^{2}$
$\hat{\ell}(_{S)^{2}}$ $=$ $-1_{E}r^{2} \sum_{n}\sum_{m}^{n}\lambda n-2\theta\{(\frac{\partial\theta_{m}}{\partial x_{n}})^{2}\frac{\partial^{2}}{\partial\theta_{m}^{2}}+\frac{\partial^{2}\theta_{m}\partial}{\partial x_{n}^{2}\partial\theta_{m}}\}$
$=$ $-r^{2} \{(\sum_{n}\sum_{m}^{n}\lambda-\epsilon E_{n}n\frac{\partial\theta_{m}}{\partial x_{n}}\frac{\partial}{\partial\theta_{m}}\mathrm{I}^{2}$
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$+ \sum_{nn’}\sum_{m}^{n’}$. $\lambda-t\lambda^{-}\prime 1nnn\prime E_{n}E$ )$l \frac{\partial r}{\partial x_{n}}\frac{\partial^{2}\theta_{m’}}{\partial r\partial x_{n^{t}}}.\frac{\partial}{\partial\theta_{m^{t}}}\mathrm{I}$
$=$ $-r^{2} \mathrm{f}\sum_{nn’}\sum_{m’}\sum^{n}\lambda_{nn}-*\lambda-.l(EEn^{l})\frac{\partial\theta_{m}}{\partial x_{n}}n’mn\frac{\partial}{\partial\theta_{m}}(\frac{\partial\theta_{m^{1}}}{\partial x_{n’}}\frac{\partial}{\partial\theta_{m’}})$
$+ \sum_{nn^{\iota}}\sum_{m}.\lambda_{n}^{-}.\lambda_{n}-*(nl\prime EnE’)n\frac{\partial r}{\partial x_{n}}\frac{\partial^{2}\theta_{m’}}{\partial r\partial x_{n}}.\frac{\partial}{\partial\theta_{m’}}\}$
$=$ $-r^{2} \{\sum_{nn’}\sum_{m}^{n}\lambda_{n}^{-}*\lambda-\epsilon(nn|\prime\prime EE_{n’})\frac{\partial}{\partial x_{n}}(\frac{\partial\theta_{m}}{\partial x_{n^{t}}}.\frac{\partial}{\partial\theta_{m’}})$
$- \sum_{nn^{l}}\sum\lambda^{-\}\lambda^{rightarrow}.l(E_{n}E_{n}m^{l}ntnn’)\frac{\partial r}{\partial x_{n}}\frac{\partial\theta_{m’}}{\partial x_{n’}}\frac{\partial}{\partial r}\frac{\partial}{\partial\theta_{m’}}\}$
$=$ $-r^{2} \sum_{nn’}\sum..\lambda-\epsilon_{\lambda}-.\epsilon(nnn^{i})E_{n}E\frac{\partial}{\partial x_{n}}mn(\frac{\partial\theta_{m’}}{\partial x_{n’}}\frac{\partial}{\partial\theta_{m^{1}}})$ (41)
(6)
$\hat{\ell}(_{S)^{2}}$
$=$ $( \frac{r}{\sqrt{-1}}\sum_{n}\lambda_{n}^{-\epsilon}En\frac{\partial}{\partial x_{n}}1(\frac{r}{\sqrt{-1}}\sum_{n}\sum_{m}^{n}\lambda^{-\}E_{n^{\frac{\partial\theta_{m}}{\partial x_{n}}}}\frac{\partial}{\partial\theta_{m}}n\mathrm{I}$
$=$ $\hat{T}(s)^{2}+\hat{\rho}(S)\hat{\mathcal{T}}(s)$ (42)
$\hat{\tau}(s):=\frac{r}{\sqrt{-1}}\sum_{n}\sum^{n}m\lambda_{nn}\epsilon-E\frac{\partial\theta_{m}}{\partial x_{n}}\frac{\partial}{\partial\theta_{m}}$




$=$ $\frac{r}{\sqrt{-1}}\sum_{n}\sum_{m}^{n}\lambda_{n}-*E_{n}\frac{\partial\theta_{m}}{\partial x_{n}}\frac{\partial}{\partial\theta_{m}}$ (44)
$\hat{\ell}_{n}(S)$
$\hat{l}_{n}(s)=\frac{r}{\sqrt{-1}}\sum_{m}^{n}\frac{\partial\theta_{m}}{\partial x_{n}}\frac{\partial}{\partial\theta_{m}}$ (45)






$\{E_{n}\}_{n\in I},$ $I=\{1,2,3, \ldots\}$ $\{E_{A}\}_{\mathrm{J}4I_{0}}\in,$ $I_{0}=\{0,1,2, \ldots\}$
$E_{A}\cdot(E_{B}\cdot Ec)\neq(E_{A}\cdot E_{B})\cdot E_{C}$,
$E_{A}^{2}\cdot(E_{B}\cdot E_{C})=(E_{A}^{2}\cdot E_{B})\cdot E_{C}$,
$(E_{A})^{2}=1_{E}$ ,
$E_{n}\cdot E_{m}=Em.$ $E=\delta_{n}1nmE$ ,
$E_{0}\cdot E_{n}=En$ . $E0= \frac{x_{n}}{r}1E$ ,
$\frac{\partial E_{A}}{\partial r}=\frac{\partial E_{n}}{\partial x_{n}}=\frac{\partial E_{n}}{\partial\theta_{n}}=0$ ,
$E_{0} \cdot\frac{\partial E_{0}}{\partial\theta_{n}}=0$
$E_{n} \cdot\frac{\partial E_{0}}{\partial x_{m}}=\frac{\partial E_{0}}{\partial x_{m}}$ . $E_{n}=(-^{\underline{x}_{\mathrm{R}}}( \frac{1}{r}-rx3\frac{xx}{\mathrm{n}1_{E}r^{3}})1_{E}$ $(m=n)(m\# n)$






$=$ $E_{0} \cdot[\sum_{n}\lambda_{nn}^{-_{E}}‘\frac{\partial}{\partial x_{n}}]_{*=0}$
$=$ $E_{0} \cdot[\sum_{n}\lambda_{n}^{-\theta}En\frac{\partial r}{\partial x_{n}}\partial+r\sum\lambda_{n}^{-}’\sum_{=nl\iota}En^{\frac{\partial\theta_{l}}{\partial x_{n}}\partial}\theta_{\iota}]_{\epsilon}n=0$
$=$ $E_{0} \cdot[\sum_{n}\lambda^{-\epsilon}E_{n}\frac{\partial r}{\partial x_{n}}n\partial r+\sum_{n}\lambda-_{C}En\frac{\partial\theta_{n}}{\partial x_{n}}n\partial\theta n\sum+\lambda_{n}-\partial\sum_{nnl<}E_{n}\frac{\partial\theta_{l}}{\partial x_{n}}\partial_{\theta}]_{s}\iota=0$
$=$ $E_{0} \cdot[\sum_{n}\lambda_{n}^{-*}E_{n^{\frac{x_{n}}{r}}}\partial_{r}-\sum_{n}\lambda_{n}^{-\epsilon}E_{n^{\frac{r_{n+1}}{r_{n}^{2}}}}\partial\theta_{n}+\sum\lambda-\epsilon\sum E_{n}\frac{x_{l}x_{n}}{r_{l}^{2}r_{l1}+}nnl<n\partial_{\theta_{\mathrm{t}}}]\theta=0$
$=$ $E_{0} \cdot\{\sum_{n}E_{n}\frac{x_{n}}{r}\partial_{r}-\sum_{n}E_{n}\frac{r_{n+1}}{r_{n}^{2}}\partial\theta n+\sum_{n}\sum_{\iota<n}En\frac{x_{l}x_{n}}{r_{\iota^{r_{\{+\iota}}}^{2}}\partial\theta_{\mathrm{t}}\}$
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$=$







$- \frac{\sin\theta}{\sin\theta_{1}\cdots\sin\theta n-1}\partial_{\theta_{n}}$ $(n=1)$
$(- \frac{\sin\theta_{n}}{\sin\theta_{1}\cdots\sin\theta n-1}+\frac{\cos\theta_{n-1}\mathrm{c}\mathrm{o}s\theta n}{s\mathrm{i}\mathrm{n}\theta_{1}\cdots\sin\theta_{n}-2})\partial_{\theta_{n}}$ $(n>1)$
(51)
7 . $\hat{\ell}_{i},\hat{\ell}*$. Bo oliubov ;–
$\hat{\ell}_{n}=\frac{r}{\sqrt{-1}}\sum_{m\langle\geq n)}\frac{\partial\theta_{m}}{\partial x_{n}}\frac{\partial}{\partial\theta_{m}}$ (52)
adjoint operator
$\hat{l}_{n}^{*}=\frac{\sqrt{-1}}{r}x_{n}$ (53)
$[ \hat{l}_{n},\hat{\ell}_{m}^{*}]=\sum_{n\iota=}^{\infty}\frac{\partial\theta_{l}}{\partial x_{n}}\frac{\partial x_{m}}{\partial\theta_{l}}$ (54)



















$a=\pm 1/\sqrt{2},$ $b=\pm 1/\sqrt{2}(\text{ ^{}\overline{\mathrm{p}}}\Pi)$
$\sum_{n=1}^{\infty}\lambda^{-2s}i\hat{\alpha}_{n1}^{*}\hat{\alpha}_{n}\text{ }=0$ (59)
$=$ ab$( \hat{\ell}(s)2|t=0+1)+\frac{1}{2}\nu$ (60)
Bogoliubov
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